A statistical analysis of data on Michigan, New York City, New York state, and Project Talent schools found evidence of schools that consistently produce outstanding students even after allowance is made for the different initial endowments of their students and for chance variation.-Methodologically, like many previous studies, this report uses regression analysis of achievement data, but focuses on statistical outliers rather than central tendencies. Three tools of analysis were used to examine the residuals: (1) Histograms of residuals, showing no immediate evidence of eAtreme overachievers. (2) Comparisons, over different grades and years. of the number of schools that consistently over-achieved with the number expected assuming all residual variation was random. Evidence of unusually effective schools was found. (3) Comparisons of background characteristics of the hypothesized over-achieving schools with those of the average school. Outstanding Michigan schools tended to have smaller class sizes, more teachers earning over $11,000, and more teachers with greater than five year's experience. (Author) 
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INTRODUCTION
Beginning with the Coleman report and continuing through the most recent research efforts, 1 scholarly analysis has eroded the belief that different school policies can lead to increases in educational achievement.
Large-scale statistical studies have failed to show consistent and important relationships between what goes on in schools and variations in student learning, as measured by cognitive achievement tests. 2 To most people concerned with measuring and improving school effectiveness, these are distressing results, perhaps the most counter-intuitive findings in public policy research in the past decade.
A number of rather drastic alternatives are open. One is to accept the Coleman results and declare them the fault of the entire educational system. On this view educational effectiveness can only come about through radical reform of our whole way of schooling.
Another alternative is to reject Coleman's findings on the grounds that the wrong things were measured. One should stop reading the statisticians and economists and start reading Plato and Dewey on the true goals of education.
The findings reported here are based on the authors' A Statistical Search for Unusually Effective Schools, R-1210-CC/RC (Santajonica: The Rand Corporation, 1973).
We are grateful to the Carnegie Corporation and Rand for research support; to Henry Acland and the University of the State of New York for data; and to Frank Berger and Gus Haggstrom for their advice and assistance.
The usual caveat protecting these people and institutions from further responsibility is, of course, in order. is not large.
In short, are there unusually effective schools?
At first glance the answer may seem obvious. Considering the enormous diversity among the nation's public schools, it would surely be incredible if some were not much better than others. Furthermore, parents and children, administrators and teachers, journalists and taxpayers seem to act as if some schools were unusally effective. An existence theorem seems hardly in need of proof, or even exploration.
Clearly, schools do differ Im their outcomes. Some schools consistently have higher achievement scores, lower drop-out rates, more collegebound graduates, wealthier alumni, and so forth. But these results cannot be entirely attributed to the schools themselves. Pupils bring different amounts of intellectual capital to their educational experiences, in the -3-form of different social, economic, and innate characteristics. Schools with more "advantaged" students will tend to achieve superior results.
Furthermore, even when non-school background'factors are identical among students in different schools, random variation will ensure that some schools will perform better than others. The question of unusually effective schools must therefore be carefully phrased: Do some schools consistently produce outstanding students even after allowance is made for the different initial endowments of their students and for chance variation? 3 Even if unusally effective schools were rare, they would be very important for educational policy. So long as some exist and can be identified, there is hope for replication of superior performance throughout the educational system. 4 Of course, even if exemplary schools exist, it is a separate question whether their success can be reproduced elsewhere. 5 But if there are no unusually effective schools, we may have to consider seriously radically different alternatives from the present efforts of trying to discover and diffuse "best practice." We may need to make substantial changes in educational expenditures, or we may need to opt for some radical overhaul of the whole schooling system, as Silberman, Illich, and others advocate. Thus, investigating the existence of unusually effective schools is not merely a matter of scientific curiosity, but is a necessary foundation for a rational public policy towards educational improvement. Our paper is exploratory and conditional: if one takes achievement scores as the measure of success , is there any evidence that some schools are exceptionally successful?
The second limitation involves the questions we do not answer.
There are a multitude of interesting and policy-relevant questions that can be asked about unusually effective schools. But as Sherlock Holmes properly told Henry Baskerville, the prior question is, "Does the beast exist?" The null hypothesis asserts that there are no exemplary schools. If we can discover evidence that there are, we shall leave to further researchers the detailed and important tasks of discovering why such schools exist, and how (if at all) their success can be copied.
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II. PREVIOUS STUDIES
Surprisingly little research has addressed the question of unusually effective schools. Scholarly analysis has concentrated on the average effects of all school policies on educational outcomds. After controlling for student background factors, the effects of different school policies have been found to be about the same on average. 6 The anecdotal and case-study literature is replete with stories of educational successes, but the concentration is mostly on programs and not schools, is suspect of advocacy bias, and seldom includes any data. 7 The question of unusual schools has generally gone unexamined, with a few exceptions.
Part of Shaycoft's analysis of Project Talent retest data was aimed at finding out whether schools differed on their ninth-to-twelfth-grade "growth rates." 8 Not surprisingly, she found differences; but she did not control for socio-economic status (SES) or other background factors.
The existence of outliers was not studied. Her study therefore did not establish that the different growth rates were due to school factors:
perhaps the results were merely due to r,mdom variation and to differences in non-school variables. School effectiveness in most past studies has been measured by the size and significance of the regression coefficients of the school variables.
Instead of including an abundance of regressor variables to explain as much variation as possible, we shall try to avoid overcontrolling.
Three reasons dictate thee departures from previous practice. few variables runs the risk of identifying "outliers" that could be explained by some missing regressor. However, finding no outliers under such circumstances would be a very strong result indeed. The best strategy, given the nature of our problem, is to allow exceptional schools every chance to evidence themselves by calling the entire residual the school's effect, even though this imparts an upward bias to the estimate, and by avoiding the risks of overcontrolling.
One implication of our approach is that it will be very difficult to say that outliers are the result of unusually effective schools.
They may merely be the product of chance perturbations or various kinds of statistical errors. But our task may be likened to that of a detective, in contrast to the role of a judge. The detective searches for clues, the judge evaluates them. Our task is finding prima facie evidence that unusually effective schools exist, not proving their existence beyond the shadow of a doubt. If wo do pinpoint sonic likely candidates for exceptional schools, we must realize that only after 1 they are studied in a detailed fashion can the verdict come in. If it is very thick. it may imply that more schools than one would expect (on the basis of a normal distribution) are performing far above average. A long tail, stretching out to four, five, and six standard deviations above the mean, 5s evidence that some schools are extremely ht; achievecs. ;,!either "lumpiness" nor unusual right tai is would con-5:titute conclusive evidinIce or anythinp; hit. they W011,1 provide interesting clues of v:hcr,:: to concentrate our attention.
The second tool involves lookirw ne series of clistr:hution; vi residua ls.
Each individual distribution (sEo.7, fur s,:11,i01
:_±.1.1.ar year) will .,how the effec ts of random variation. A series t distributions (over many venrs) showima the same scliools -13-consistently some distance above the mean, provides fairly strong evidence that those schools are unusual and deserve a closer look.
The null hypothesis says that a 11 the variation in a particular distribution of residuals is a result of chance and not school effectiveness.
This implies that residuals will not be correlated from year to year ( We used a proxy for this cumulative distribution. All schools in a given distribution (for a particular year, say) were assigned a one if they were more than one standard deviation above the mean and a zero otherwise. Then each school's totals were added up over all the years considered, and we tested whether some schools were consistently above one standard deviation more than chance would predict.
To illustrate, assume a set of data for schools for the fourth grade during four successive years. The calculations of the proxy for the cumulative distribution are given in Figure 2 , steps 1 and 2.
Step 3 computes the theoretical distribution, using the binomial theorem and, in this case, a (constant) probability that a school would be more than one standard deviation above the mean in any one distribution of 0.16.
Step 4 compares the actual and expected `distributions using the Chi- Table 1 .
The first surprising result was how normal-looking the individual histograms of residuals looked for all three data sources. They were all unimodally massed around the zero mean, showed no consistent or large skewness, evidenced no discontinuities, and had very well-behaved tails.
The only exception was one of the Michigan series (the Table 1 REGRESSION RESULTS regressions including rural schools), which showed some slight but perhaps inconsequential thickening of the right tails. (The most deviant of these is shown in Figure 30 ) We found no immediate evidence for discontinuous educational technologies nor for the existence of a few extremely high-achieving schools.
MICHIGAN SCHOOL REGRESSIONS, OMITTING RURAL SCHOOLS
The results from looking at series of such distributions of residuals were more suggestive, although quite mixed. The Chi-square analysis results are provided in Table 2 . They can be summarized as follows:
1.
The Michigan data provides some evidence of unusually effective schools.
a.
Counting rural schools, the Chi-square tests showed more consistently overachieving schools than chance alone would allow. For example, among the 161 schools that reported scores for all eight grade-year-test combinations, 15 were at least one standard deviation above the mean six out of eight times (less than one was expected by chance).
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Restating these results, about 9 percent of the schools seemed able to raise their students on average by an amount equal to an increase from the 50th to the 72nd percentile, given equal background factors. 19 However, we found that most of these outstanding schools were rural and all white, even after controlling for community type and percent minority, which evidences heteroscedasticity in the control variables.
By running regressions stratified on community type, we found that Not including the rural schools, we also found evidence of consistent overachievers. For example, among the 2131 schools that reported scores for four grade-year-test combinations, 72 were at least one standard deviation above the mean all four times (13 were expected by chance). In other words, about 2 1/2 percent of these schools seemed able to move their students an amount equivalent to an increase from the 50th to the 65th percentile, given equal background factors.
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Furthermore, these 72 schools turned out to be significantly different from the average non-rural school on three out of four school-related factors. Table 3 shows that the top 72 schools tended to have smaller classes, more teachers with five or more years of experience, and more teachers earning $11,000 or more.
Despite some significant differences in the number of children tested in the fourth grade, different sample sizes could not account for the position of the top 72 schools. 21 Neither could differences in non-school factors, although it was interesting to note that the overachieving schools were slightly lower than average in SES.
The overachievers tended to be located more in northern Michigan than the average; once again, despite eliminating rural schools, this may be evidence for some regional/rural factor contributing to unusual effectiveness. (See Table 10.) bAn asterisk (*) indicates significance at the 0.05 level.
A dagger (;) indicates significance at the 0.001 level. All other z-statistics are insignificant.
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For the New York City data, the results were equivocal. We examined two years over four grades (1968 and 1970) ; and two grades over four years (third and fifth) . Although in one year and for one grade we found some evidence of consistent overachievers, in the other year and grade it :,aemed that random variation could account for almost all the outliers observed. Furthermore, the consistent overachievers that were identified averaged only 1.5 inter-school standard deviations above the mean, not as large as in the Michigan schools.
Very few schools indeed were above one standard deviation every time.
3.
The Project Talent data showed no evidence of consistently overachieving schools apart from what chance alone would predict.
This negative finding seems even stronger when one considers that only SES was used as a regressor.
In addition to looking for unusually effective schools, we took a brief look at two other levels of aggregation. We also analyzed the Michigan data including rural schools to see if grade effects seemed greater than the school effects on both grades 4 and 7. Although there were more outstanding fourth and seventh grades than chance would predict, the amount was consistent with the notion that it was school effects rather than grade effects that accounted for these outliers.
Other lev-els of aggregation could of course be imagined; specifically, it would be of great interest to look for unusually effective teachers.
The district findings do seem suggestive, and perhaps the search for unusual educational success should look both above and below the school level, at districts and classrooms.
V,
DISCUSSION
Jencks and others have shown how tight the distribution of school achievement scores is once one controls for non-school background factors that influence such scores. Our results support that finding.
We discovered no school that was consistently able to raise its students' achievement scores more than about eight-tenths of an interstudent standard deviation.
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When we did identify a group of overachieving schools, they comprised from 2 to 9 percent of the sample and averaged about four-to six-tenths of an inter-student standard deviation above the mean per test. 24 These schools were statistically "unusual," but whether they were unusually effective depends on one's subjective scale of magnitude. It is also important to recall that we allowed "school effectivess" to include all the variation in the residuals, not just that which could be strictly allotted to explicit school coefficients, so that our estimates of the school impacts are upwardly biased. In personal communications with the authors, Ms. Shaycoft explained that she only looked "qualitatively" at the residuals, but did not plot them or correlate them. She also stated explicitly in
The High School Years that she had not identified school effects:
"The most that we can conclude is that entities represented by school-plus-community-plus-the-people-in-it do differ in the degree to which growth of knowledge or increase in ability occurs during the high school years, so that whether it is the school or other aspects of the neighborhood or community that bear the major part of the responsibility is a moot question." (pp. [7] [8] [9] [10] [11] 10.
Jencks, Christopher, et al., op. cit.
11.
On the Project Talent vocabulary test, for instance, the authors calculate that the highest school increase between ninth and twelfth grades is less than 15 points, the lowest more than 5;
among schools with over 20 students tested, the gains are all between 8 and 12 points.
. .
We can say that if all high schools were equally effective (or ineffective) inequality between 12th graders would fall less than one percent." One final note about the computation of the Chi-square statistic.
In contingency tables with more than one degree of freedom, one must pool cells with small expectations in order that the Chi-square approximation be accurate. Throughout our investigations we followed a pooling rule proposed by Yarnold:
If the number of classes s is three or more, and if r denotes the number of expectations less than five, then the minimum expectation may be as small as 5r/s. The highest average over four tests was 2.92 inter-scilocl st.1:1,1.1r(1 deviations, corresponding to less than eight-tenths of an interstudent standard deviation.
24. Since different regressor and response variables were used, the results are not strictly comparable. However, for the same reason they may set a more convincing upper limit on the number and magnitude of unusually effective schools.
